Protein engineering methods applied to membrane protein targets.
Genes encoding membrane proteins have been estimated to comprise as much as 30% of the human genome. Among these membrane, proteins are a large number of signaling receptors, transporters, ion channels and enzymes that are vital to cellular regulation, metabolism and homeostasis. While many membrane proteins are considered high-priority targets for drug design, there is a dearth of structural and biochemical information on them. This lack of information stems from the inherent insolubility and instability of transmembrane domains, which prevents easy obtainment of high-resolution crystals to specifically study structure-function relationships. In part, this lack of structures has greatly impeded our understanding in the field of membrane proteins. One method that can be used to enhance our understanding is directed evolution, a molecular biology method that mimics natural selection to engineer proteins that have specific phenotypes. It is a powerful technique that has considerable success with globular proteins, notably the engineering of protein therapeutics. With respect to transmembrane protein targets, this tool may be underutilized. Another powerful tool to investigate membrane protein structure-function relationships is computational modeling. This review will discuss these protein engineering methods and their tremendous potential in the study of membrane proteins.